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ABSTRACT 


The parameters of the length-weight relationships (LWR) of fishes are 
the primary variables applied to estimate the biomass of reef fishes in situ. 
Estimates of reef fish biomass using fish visual census survey in the 
Philippines still utilized the values of LWR parameters derived from the 
results of studies conducted abroad due to paucity of local information. 
This paper presents the first comprehensive records of the LWR of marine 
fishes from the West Philippine Sea and the Sulu Sea, western Philippines. 
Data were collected between 1998 and 2014 using various artisanal and 
commercial fishing gears. A total of 11,539 specimens covering 33 families, 
59 genera and 87 species were investigated. The allometric coefficient b 
varied between 2.140 (Gnathanodon speciosus) and 3.410 (Taeniura 
lymma) with the mean of 2.840+0.25. The values of r2ranged from 0.521 
to 0.996. This paper provides the first comprehensive information on the 
LWR of marine fishes from the western Philippines consisting of 15 new 
LWR values and 12 higher maximum lengths for online database. 
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INTRODUCTION 


The parameters of the length-weight relationships (LWR) of fishes are 
of primary importance in fishery assessment and management (Garcia et al. 
1998). It provides estimates of total fish biomass even when length is only 
known and weight is practically not available. For instance, to evaluate the fish 
biomass in a coral reef as requirement in the establishment of marine 
protected area, the fish visual census (FCV) is the popular method being used. 
This method requires the length and number of individual fish in situ while 
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the total biomass is determined empirically by applying the established 
parameters of the LWR. Length and weight measurements in conjunction with 
age data can give information on the stock composition, age at maturity, life 
span, mortality, growth and production (King 1996; Diaz et al. 2000). 


The LWR of fishes is useful in assessing the relative well-being of the 
fish population. It is important in estimating the standing stock biomass, and 
comparing the ontogeny of fish population from different regions (Petrakis 
and Stergiou 1995). Length-weight relationship parameters are often used as 
an indicator of fatness and general well-being or of gonad development of fish 
and are useful for between region comparisons of life histories of a specific 
species (Le Cren 1951; Wotton 1990). 


Palawan is one of the major fish producing provinces in the Philippines. 
It supplies fresh and processed fish to Metro Manila and other neighboring 
provinces. At present, it is also the top exporter of live reef fish products to 
mainland China and Hong Kong (PSA 2016). Nevertheless, basic information 
on the biology and ecology of many commercially important marine fishes are 
poorly documented. 


In the Philippines, estimates of coral reef fish biomass mainly utilize 
the results of studies conducted in New Caledonia (Kulbicki et al. 1993) due to 
paucity of locally available information. Only limited number of studies have 
been reported so far in the country (De la Pena 1998; Gonzales et al. 2000; 
Palla and Wolff 2007). The most comprehensive study was recently reported 
from the southern Philippines comprising 139 fish species (Gumanao et al. 
2016). In this study, the standard length-total length, standard length-fork 
length relationships and 15 new records of maximum fish length and weight 
were reported. Further, it has been established that growth of fish is largely 
influenced by its environmental conditions. Thus, information derived from 
other geographical regions may give inaccurate estimate. Hence, it is essential 
to establish the LWR of fishes in the locality. The objective of this study was to 
provide information on the LWR parameters (a, b, r2) of 87 marine fish species 
from Palawan, Philippines. 


METHODS 


The province of Palawan is located within the coordinates of 7.951°N- 
12.428 °N and 115.904°E-120.704 °E (Figure 1). The data were obtained from 
the results of series of fish stock assessment studies conducted from 1998 until 
2014. These include the studies in Aborlan coastal waters, Arreceffi Island in 
Honda Bay, Puerto Princesa Bay, Ulugan Bay, Green Island Bay and Taytay 
Bay. Specimens were derived from landing sites, fish markets and actual 
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fishing surveys caught using artisanal and commercial fishing gears such as; 
the hook and line, gillnet, trammel net, fish corral, spear gun, otter trawl, ring 
net, fish pot and beach seine. To reduce bias in sizes, specimens were bought 
unsorted with prior agreement from fish vendors. Specimens were identified 
following Schroeder (1980), Carpenter and Niem (1999, 2001a,b), Gonzales 
(2013), and Motomura et al. (2017). 


Figure. 1. Map of Southeast Asia, denoting the Philippines and the Island of 
Palawan (redrawn from www.google.com/search?q=outline+map-+southeast 
+asia). 


The total length (TL), fork length (FL) and standard length (SL) of 
individual fish were measured to the nearest 0.1 cm using measuring board 
and weighed to the nearest 0.5 g using top loading balance (500 g and 10 kg 
max). The length-weight relationship (LWR) of fishes was estimated using the 
equation: 


W=a* L> 
where: W= weight (g), L= total length (cm), a = constant, b= growth exponent. 
A logarithmic transformation was used to make the relationship linear (Le 
Cren 1951): 

logW = log a + b logL 
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The LWR parameters a and b as well as the coefficient of 
determination (72) were derived from least squares regression (Ricker 1973). 
The slope (6) was used to describe the three dimensional growth of fish in 
length, width, and depth. If b = 3, growth is isometric, if b < 3, it is negative 
allometric and if b > 3, it is positive allometric (Froese 2006). The systematic 
arrangement of families followed Nelson (2006), while the species were 
arranged alphabetically in each family. 


RESULTS 


A total of 11,539 individuals belonging to 33 families, 59 genera and 87 
species were examined (Table 1). The allometric coefficient (b) varied between 
2.140 (Gnathanodon speciosus) and 3.410 (Taeniura lymma) with the mean 
of 2.840+0.250. Four species showed isometric growth, 55 species with 
negative allometric and 28 species with positive allometric growth. The 
coefficient of determination (72) ranged from 0.521 (Paramonacanthus 
japonicus) to 0.996 (Lutjanus argentimaculatus). In addition, studies 
reported 11 species earlier from the province were also cited (De la Pena 1998; 
Gonzales et al. 2000; Palla and Wolff 2007) (Table 1). 


DISCUSSION 


The record of 87 species (3 cartilaginous, 84 bony) reported in this 
study represents the first comprehensive information on the LWR of marine 
fishes from the western Philippines. Among these species, 82 comprised the 
first record in the area in addition to the four (Cephalopholis argus, C. boenak, 
C. miniata and C. sonnerati) presented earlier by Gonzales et al. (2000) and 
one (Pentaprion longimanus) Palla and Wollf (2007), respectively (Table 1). 
In a recent study, 139 species were reported from the southern Philippines 
(Gumanao et al. 2016). In this paper, only 26 species recorded in the present 
study were listed, making an overall number of 200 species reported for the 
LWR parameters in the Philippines. 
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Temporally, the slopes (b) varied slightly for a span of 14 years among 
four groupers (Cephalopholis spp.). However, P. longimanus has considerably 
decreased in slope over the past decade which can be attributed to difference 
in sample size. In the context of growth type with reference to slope, 63% 
exhibited negative allometry, 32 % positive allometry and only 5% displayed 
isometric growth. This suggests that majority of fishes in Palawan exhibited 
low well-being. 


Carlander (1969) pointed out that the coefficient b in the LWR of fishes 
usually ranged from 2.5 to 3.5. In this study only 8% of all species evaluated 
had the values beyond this range. The lowest value of b for Gnathanodon 
speciosus was due to low sample size and narrow size range which was only 
represented by medium size individuals. Whereas the highest b in Taeniura 
lymma remains unclear since the other species N. orientalis displayed b value 
close to 3.0 despite both species had relatively sufficient sample size and were 
measured in disc width. These species of ray have been landed without tail as 
common practice due to the danger posed by their venomous tail spine. 


In terms of the coefficient of determination (r2), majority (67%) of the 
total species examined attained the values of over 0.90. This indicates highly 
significant relationships of length to weight of fishes under study. 


The LWR parameters of 87 species recorded in this study supplements 
the recently reported 139 species from southern Philippines making up a total 
of 200 species all over Philippines. Accordingly, this paper provides the first 
LWR values for 15 species and higher maximum length for 12 species (Table 1) 
to the online database of FishBase (Froese and Pauly 2017). Further studies of 
similar nature and involving some biological aspects of commercially 
important species are necessary to support the formulation of policies for 
sustainable utilization and appropriate management of fisheries resources in 
the country. 
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